ABSTRACT. This issue of Mathematica Slovaca is in honour of W. Charles Holland's 75th birthday. We present here a brief account of some of his research (to date) and a couple of brief personal sketches of the man. 
Research of W. Charles Holland
In the beginning were (totally) ordered groups: groups with a total order preserved on both sides by the group operation. Then came the generalisation to lattice-ordered groups; a lattice-ordered group is a group equipped with a lattice order, with the order preserved on both sides by the group operation. For any totally ordered set Ω, the group of order-preserving permutations (automorphisms) Aut(Ω, ≤) of (Ω, ≤) forms a lattice-ordered group under the pointwise order. A lattice-ordered group arising in this way is called a lattice-ordered permutation group (or -permutation group). The main role of -permutation groups was to provide examples of lattice-ordered groups. In 1963, Holland changed the playing field by showing that every lattice-ordered group is ( -isomorphic to) a sublattice subgroup of some -permutation group! Lattice-ordered-group results could now be obtained by working instead with -permutation groups, which are far more concrete objects, amenable to drawing pictures. This great breakthrough is examined in depth in [BDG] .
Totally ordered groups were studied in the early part of the twentieth century. Paul F. Conrad, Holland's Ph.D. Dissertation Director, took this up but viewed totally ordered groups as a subclass of the class lattice-ordered groups. This permitted purely algebraic methods which Conrad exploited to great effect. of the lattice of varieties of lattice-ordered groups was explored in [20] and the main results obtained. While on Sabbatical leave in Vancouver with N. R. Reilly, Holland explored certain families of varieties of lattice-ordered groups [34, 35, 36] , and later, with N. Ya. Medvedev, found a continuum of varietal covers of the variety of abelian lattice-ordered groups [47] . D. Mundici [Mun] gave a categorical equivalence between the category of models of multi-valued logic (MV-algebras) and the category of abelian latticeordered groups with strong order unit. A. Dvurečenskij [Dvu] extended this categorical equivalence to the not-necessarily-commutative case. This provided a way to study varieties of pseudo MV-algebras by examining equational classes of "unital" lattice-ordered groups. Holland has been at the forefront of this research ever since and obtained major results in the last few years, with A. Dvurečenskij, M. R. Darnel and M. Droste [59, 63, 64, 65, 66, 67, 70, 71, 72] .
Three further results that Holland obtained are especially worth mentioning. In [29] he showed that a subdirect product of lattice-orderable groups need not be lattice-orderable. In [44] , he obtained all partial orders on the automorphism group of the real line, and in [28] , in joint work with A. H. Mekler and S. Shelah, he proved that there is a total order on the free group F of rank the continuum so that, if (G, ≤) (with the same order) is any other ordered group structure on the set F , then G generates the variety of all groups. This answers a question of R. Baer (P. F. Conrad's Research Director!).
As can be seen, Holland has been instrumental in obtaining many of the main theorems and tools involved in the study of lattice-ordered groups. We are most grateful. Long may it continue!
From Rick Ball
One day, when I was done asking my first-year graduate algebra instructor my daily list of questions, he inquired what I thought of the class's pace. "Are you kidding?" I said, "I feel like I'm barely hanging on by my fingernails." He smiled. "Good," he said, "I don't want to waste your time." This interchange nearly fifty years ago marked the beginning of my friendship with Charles Holland, the most influential person in my intellectual life.
I had arrived at Madison with a keen interest in mathematical logic, and indeed Madison was a real center for set theory and logic during those years. But the reason I did not become a logician is that I fell under Charles's influence. The attraction was initially based on the fact that Charles is a superb teacher, with a low-key style and an instinctive feel for his audience. But the real appeal was that, by my second year of graduate study, I was attending a seminar on lattice-ordered groups ( -groups), sniffing the bracing air near the frontiers of the subject. No student could approach the frontier in such a short time today. But in mathematics, nothing is as exciting as the unknown.
The basic theory of -groups was undergoing rapid development at the time, with most of the work on this side of the Atlantic being done by the Conrad school. Charles and his students were tremendously productive, laying bare the structure of nonabelian -groups by means of Charles's fundamental representation theorem. During this period I had the good fortune to make contact with Steve McCleary, who had left Madison by the time I got there. Steve is on a very short list of people who have fundamentally shaped my intellectual life. Andrew Glass arrived in Madison in August just prior to my second year, fresh from a year of studying group theory with Philip Hall at Cambridge. He, too, would become a Holland student and, in time, a close colleague of Charles at Bowling Green. It was heady stuff to be introduced to this fraternity of brilliant mathematicians during a time of creative ferment in the field. It was also a great privilege.
Charles's most important influence on me was not, however, primarily intellectual. Rather, it was the provision of an example of a kind and creative man, always generous with his time and ideas, flourishing in an academic environment. And I benefited directly from his wise guidance in many ways; I will close with two examples of what I am talking about.
One summer day I reported to Charles that the preceding week had passed without any additional insights into the problem I had been working on. I further volunteered that perhaps the reason was that I was training for a bicycle race and had done nothing besides ride, eat, and sleep. I expected a lecture about the importance of tending to one's research, in which case I suppose I would have done that. "Oh, no!" Charles said. "You never know where your ideas come from. You may get more ideas riding your bike than sitting in a library all day." I smiled to myself, and resolved never to offer that excuse again. I learned something important that day, and I believe that it made a strong positive contribution not only to my bicycle racing career but to my mathematical career as well.
The sixties were a turbulent decade everywhere, and Madison was a center of student protests of all types. The Madison teaching assistants were the first in the country to unionize, and when they went out on strike to establish the union, I went out with them. Charles had taken a negative position on the union in a public letter, so one day, as the time for our weekly appointment approached, I vacillated about whether to keep the appointment. At the last moment I left the picket line, marched up to his office, and knocked on the door. He greeted me with his usual warmth and, with my union placard resting against his office wall, we talked about my thesis for an hour. Mathematics had transcended politics.
From Andrew Glass and Steve McCleary
Charles' father, Wilbur C. Holland, was a geologist, and the family spent several years in some of the remotest areas of Wyoming and Louisiana (Charles attended eleven different schools). This aided Charles' independent thinking. His ability to analyse clearly and deeply and select good problems for himself and his students was crucial for many of us. No description of Charles would be incomplete if it failed to mention the elegance and grace of his mathematics, and his kindness and generosity as a man. We have known Charles for over forty years (many of which were on an almost daily basis). Throughout that time, we always found him incredibly patient and constructive, always looking for the positive, his only dislikes being formality and closed-mindedness. He always seemed to make time to help people. Charles is always interested in other people's ideas and engaging with research students, post-docs and colleagues wherever he goes.
[Andrew adds: I would often stop in his office with my head full of disorganised ideas which I thought could lead to a theorem but couldn't assemble to do the job. Some time later, I would emerge from Charles' office with the ideas all lined up and the theorem proved. This was always a consequence of him asking the right questions and often providing the necessary steps that I had overlooked.]
Charles is a family man with many interests (especially music). He is a generous and creative spirit who has provided the major tools and theorems in (lattice-)ordered groups and helped us in our own research. Long may it continue. Happy 75th birthday.
From Jorge Martínez
The first time I saw Charles Holland was in 1969, standing outside a convention facility in New Orleans, Louisiana. Inside that facility the American Mathematical Society's annual January meeting was in full swing. It was cold, even for New Orleans, yet there we were, Paul Conrad (my adviser) and I, Conrad having lit up a cigar. We appeared to be waiting for someone. Conrad's eyes suddenly lit up. He grinned through that cigar, eying a thin, young man wearing a beard, striding in our direction in long and easy measures. That year there were many young men with beards about town; this was the year of "Easy Rider", and we were among mathematicians, after all, amongst which oddities of dress or grooming -or lack thereof -were commonplace.
The thin young man with a beard had greying hair, so how could one tell that he was young? Easy. He had young eyes. Charles Holland has always appeared before me with the expression of youth and promise and possibilities and optimism and generosity. Conrad must have remarked on the beard, about its snowy streaks of white. Holland reflected on that and told about coming down to New Orleans on a flight on which mathematicians predominated: men with beards of all sorts. He was seated next to an elderly lady with whom he struck up a conversation. It was obvious that these strange-looking men were going to a convention of some kind. "Who are these people?", she asked himone of them and yet not one of them. "Antiques salesmen?" Many years later, during a spring quarter when I was on leave in Bowling Green, Charles Holland listened to my personal troubles. He listened and empathized. I learned the meaning of the word empathy during those weeks in Bowling Green. It's the expression that says: I am listening, for as long as you want me to, and I don't necessarily agree that things are as bad as you describe them, but I won't argue with you if you insist otherwise. The eyes were there, to remind you with their fresh and hopeful look that, if you really thought about your difficulties you might find, in the glowing lilacs of Japanese magnolias, or in the unruly discourse of your children, or, if not there, then in the labyrinths of mathematics, a way to rise above them.
Recently, at a workshop in Buenos Aires, he and his wife, Claudia, met me at a famous cafe in the city, where he proceeded to tell the following story. The two of them had been walking along in the city, enjoying another terrific spring morning. Something liquid, oozing with viscosity, suddenly landed on his jacket. Seconds later there were two terribly helpful residents of the city, ready with towels and determined to fuss over these tourists. But, most of all, determined to help themselves to Holland's cash and credit card, as he discovered a scant two dozen steps later when some reflex prompted him to pad himself down. He looked surprised still that something like that could have happened to them. You won't believe this, the eyes of that thin, youthful fellow, with now mostly snowy white hair told me. How fortunate we were, right? It could have gone terribly awry. There wasn't a large amount of cash, and the credit cards had been taken care of, and there we all were, and tomorrow would be another day.
